Introduction
The Scanning Electron Microscope (SEM) allows visualization of surface features of a solid sample by scanning through an electron beam. SEM has better resolution capability and depth of field than a light microscope. As a result of which very good quality three dimensional like images are obtained. In advanced SEM machine, magnification can range from 10× to 5, 00, 000× and resolution of about 1 nm. This is about 250 times the magnification limit of the best light microscope.
SEM facility at Bombay Textile Research Association is housed in the main building. People from textile industry, pharmaceutical industry, ceramic industry, polymer industry and other allied industries, and university students regularly come here for testing their samples. 
What is Scanning Electron Microscopy?
The major component of a SEM is shown in the following figure. A beam of electrons is produced from a tungsten filament by thermionic emission which is accelerated in a high vacuum towards an anode. The emerging electron beam is focused and scanned over the sample surface using a pair of magnetic lenses. This beam of electron is called primary electrons. Electrons of primary beam interact with the matter of sample. Interaction provides a variety of signals such as secondary electrons (SE), elastically scattered backscattered electrons (BSE) and X-rays. These are used for various purposes such as given in the table. 
Sample Preparation Procedures
For our SEM, the conventional sample holder size is 2.5 cm × 2 cm (rectangular) and a diameter of 1 cm (round). So, the size of mounted sample is limited by that dimension. Before a sample can be observed with the SEM, it is often necessary to carry out gold or silver coating to make the sample conductive. For conductive samples like metals, coating step is not required.
Figure: Gold sputter coater (left) and sample holders (right)

Range of applications
Examination of surface morphology Defect analysis of textile materials Cross-section and longitudinal imaging of filaments/yarns Powder morphology, particle size and analysis
Frequently asked questions 1) What is surface morphology?
It is about the shape, size, textures and features present on the sample surface.
2)
Will coating destroy the sample surface morphology? No, the gold/silver coating is too thin to hide the sample morphology.
3)
Can our suspension be analyzed? Samples which contain volatile liquids can be analyzed.
4)
Can SEM give the quantitative information? SEM provides micrographs with scales which can be used to get some quantitative information like the distance between two points on the micrograph. It can also be used to find the pore size, shape of a feature. But, it does not provide topographical height information like AFM does.
5)
Can we analyze porous material?
We can see the pore size and its shape but for the quantitative determination of degree of porosity other kind of tests is required.
6)
Can we find the color images? SEM originally gives black and white images. Nowadays, some feature extracting softwares are used to generate color of the sample surface features.
7)
How to contact for SEM analysis? Kindly call our laboratory manger at the following 'contact us' for further details. 
